Abstract Negative attitudes toward HIV medications may restrict utilization of antiretroviral therapy (ART) in Indonesian prisons where many people living with HIV (PLH) are diagnosed and first offered ART. This mixedmethod study examines the influence of medication attitudes on ART utilization among HIV-infected Indonesian prisoners. Randomly-selected HIV-infected male prisoners (n = 102) completed face-to-face in-depth interviews and structured surveys assessing ART attitudes. Results show that although half of participants utilized ART, a quarter of those meeting ART eligibility guidelines did not. Participants not utilizing ART endorsed greater concerns about ART efficacy, safety, and adverse effects, and more certainty that ART should be deferred in PLH who feel healthy. In multivariate analyses, ART utilization was independently associated with more positive ART attitudes (AOR = 1.09, 95 % CI 1.03-1.16, p = 0.002) and higher internalized HIV stigma (AOR = 1.03, 95 % CI 1.00-1.07, p = 0.016). Social marketing of ART is needed to counteract negative ART attitudes that limit ART utilization among Indonesian prisoners.
Introduction
Indonesia faces the triple threat of high HIV prevalence, rising incidence, and low treatment coverage. With an estimated 76,000 new HIV infections annually, Indonesia has become the 8th largest contributor to new infections worldwide [1] . Indonesia has proactively sought to expand access to antiretroviral therapy (ART) through compulsory ART licensing and providing ART to patients at no cost [2] . Even so, HIV care can impose substantial financial hardship [3] and ART coverage in Indonesia remains the lowest in the Asia-Pacific region with a mere 5 % of Indonesia's *610,000 people living with HIV (PLH) currently prescribed ART [4] . PLH who bear the added stigma of addiction or incarceration may be even less likely to access or benefit from HIV treatment [5, 6] .
HIV prevalence in Indonesian prisons, officially estimated at 1.1-6.5 % [7, 8] , is several-fold higher than in communities [9] . Prisoners living with HIV are often people who inject drugs (PWID) who are incarcerated due to criminalization of drug use under Indonesian law. Although the structured prison setting offers opportunities to improve ART access and utilization [10] [11] [12] , numerous individual and institutional factors may contribute to ART being delayed, declined, or discontinued in clinically eligible PLH, including a patient's trust in physicians [13] , belief in the personal necessity of ART [14] , or readiness to commit to ART [15] . Prison overcrowding, opportunistic infections, and delayed ART initiation contribute to high HIV-related mortality in Indonesian prisons [16] [17] [18] . Providing ART to incarcerated PLH and proactively linking them to care after release are considered priorities for reducing Indonesia's immense treatment gap and preventing onward transmission [1, 19] .
A national plan seeks to improve ART access for Indonesia's *160,000 prisoners [20, 21] , yet implementation has inadequately accounted for social-contextual factors that could impede ART utilization in prisons including patient health beliefs, attitudes toward treatment, [13, 22] and HIV stigma [23, 24] . Few studies have evaluated factors that influence ART utilization in Indonesia [25, 26] , and none have done so in prisons where many PLH are diagnosed and given a choice about starting ART. Using a structured questionnaire and in-depth interviews, we therefore undertook and present a mixed method assessment of patient medication attitudes in 102 male PLH recruited from two large prisons in Jakarta. We also investigate how their attitudes influenced ART utilization during incarceration.
Theoretical Framework
Our conceptual model was adapted from the Gelberg-Andersen behavioral model for vulnerable populations [27] in which health service utilization is influenced by predisposing, enabling, and need factors. This model has been used to explain complex behaviors like ART acceptance and utilization [13] and retention in HIV care after prison release [28] . Figure 1 presents the behavioral model, which we adapted to include variables pertinent to our study population of incarcerated PLH. Predisposing factors are intrinsic individual and social-structural characteristics that influence ART utilization and included HIV stigma [29] . Enabling/disabling resources are individual and health care factors that influence ART utilization including access to HIV and addiction treatment. Need factors are selfperceived and objective health needs and included ART attitudes, which according to our model, comprise a set of modifiable beliefs about the efficacy, appropriateness, and safety of ART that can influence a patient's readiness to begin using ART [30] .
Methods Ethics Statement
This study was conducted according to international guidelines for research with prisoners [31] . Participation decisions resulted neither in benefit nor punishment. Institutional Review Boards at Yale University and the University of Indonesia approved the research protocol and the Indonesian Ministry of Research and Directorate General of Corrections authorized the study. No prison staff members were present during screening, enrollment, or interviews, which were conducted in private rooms within prison clinics. For their contributed time, participants received a snack and small toiletry kit.
Study Design
We conducted a mixed method study to examine the association between ART attitudes and ART utilization in incarcerated PLH, and to explore the mechanisms underlying ART utilization within these prison settings. Our choice of study design was guided by our intent to develop a quantitative measure of ART attitudes grounded in the Indonesian prison context. We therefore chose a convergent mixed method study design in which qualitative and quantitative data inform and build upon each other during data collection and analysis [32] to provide a multi-level perspective on medication attitudes among prisoners. Figure 2 depicts our study design. During phase 1, we piloted an in-depth interview guide with 15 participants and analyzed transcripts to develop a structured ART Attitudes Questionnaire (ART-AQ). In phase 2, we administered the ART-AQ to 102 male participants (including the 15 participants who completed initial in-depth interviews), and used their responses to ART-AQ items as probes during subsequent interviews. For example, a participant who indicated strong agreement with the statement, ''PLH who feel healthy don't need to start ART'' would have been asked during his in-depth interview to explicate this attitude. In phase 3, we compared interview and questionnaire data to interpret the study results.
Indonesian Prison Setting
This study was conducted within two large Jakarta prisons including one specialized narcotics prison that houses prisoners charged with drug-related offenses [7, 8] . Table 1 shows characteristics of the two prisons, documenting extreme overcrowding and high HIV prevalence (11.2 and 13.9 %). The non-narcotics prison routinely tests all new inmates, while clinicians at the narcotics prison recommend HIV testing for symptomatic and high-risk patients. Confirmed HIV cases represent 4.7 % of the total inmate population at both sites, though HIV prevalence estimates suggest low case detection. At both sites, ART is provided within prison-based HIV clinics and prioritized for those with advanced HIV (WHO clinical stages 3-4) and TB co-infected prisoners [19] . Most frequently prescribed first-line ART includes zidovudine plus lamivudine with either nevirapine or efavirenz. ART is dispensed on weekdays as directly observed therapy at both facilities and is self-administered for evening and weekend dosing. Before initiating ART, patients meet with a counselor who provides information and assesses their readiness to begin ART. At the time of the study, ART was being prescribed to 40.4 % of HIV-infected prisoners, yet one third (35 %) of those meeting ART eligibility criteria (CD4 \350 cells/mL) were not prescribed it.
Recruitment
Between November 2013 and May 2014, 102 incarcerated PLH were recruited from two prisons in Jakarta using random stratified sampling. Eligible participants were male, C18 years old, HIV-infected, fluent in Bahasa Indonesia, willing to participate in a voice-recorded interview, and able to give informed consent. A prison physician used medical records to compile a list of HIVdiagnosed patients. Proportionate stratification involved ART prescription (or not) within each of five CD4 count categories (\200, 200-350, 351-500, [500 cells/mL, and undefined). One quarter of PLH (25.2 %) had not yet undergone CD4 testing. A random number generator was used to select 60 prisoners (a proportional fixed number within each ART and CD4 strata) from each site who we invited to be screened for the study. Of 120 prisoners selected for screening, 7 were released, 2 died, 1 was in solitary confinement, and 1 escaped prison before screening. Two were ineligible and five refused further participation after screening, leaving 102 participants in the final sample. ART utilization in the final sample (50 %) was somewhat higher than at Jakarta Narcotics Prison (44.1 %) or Central Jakarta Prison (35.0 %) because those with low CD4 and not utilizing ART were more likely to decline enrollment. [34, 35] . Face-to-face interviews were voice-recorded and lasted about 60 min.
In-depth interviews

Study Measures
Dependent Variable
ART utilization, the main outcome, was defined as being currently prescribed ART by a physician while incarcerated which we ascertained from medical records and confirmed by participant self-report. Discrepancies between medical records and self-reported ART utilization (n = 2) were resolved by reviewing ART dispensing logs. We did not differentiate those initiating ART for the first time from those continuing ART that was initiated before incarceration. Self-reported ART adherence was assessed with a single question about the amount of ART (all, most, half, a little, none) a participant had consumed in the 7 days before the interview [36] .
Independent Variables
Attitudes about antiretroviral therapy (ART) were assessed using the ART Attitudes Questionnaire (ART-AQ), a survey consisting of 22 Likert-type items that we developed by analyzing participant responses to open-ended questions about ART from the first 15 interviews (which included participants utilizing and not utilizing ART). Participants indicated their level of agreement from (1) strongly agree to (5) strongly disagree. Higher scores indicated more favorable attitudes toward ART. The ART-AQ was administered separately to each of the first 15 participants to assess understanding.
We conducted principal components analysis (PCA) with the original 22-item ART-AQ as a data reduction strategy to parsimoniously describe ART attitudes. The measure of sampling adequacy (MSA) was assessed to ensure that items would contribute usefully to PCA. The Kaiser-MeyerOlkin (KMO) statistic was high (0.77) but the MSA for one item was\0.5 and was not included in subsequent analysis. Applying PCA to the remaining 20 items, we dropped an additional 6 items with low component loading (\0.4) and 3 items that had high loading ([0.4) on more than one component. PCA was applied to the remaining 12 items. Examination of the scree plot and initial Eigenvalues favored a single factor solution that explained 37.0 % of the variance. The remaining 12 items (marked with an * in Table 6 ) had good internal consistency (a = 0.83), and were used to create a composite variable, ART attitudes, in the regression predicting ART utilization.
HIV stigma was measured using a modified version of the Internalized HIV Stigma Scale [37] , which we adapted for the Indonesian prison setting [38] . Participants indicated the frequency with which they experienced HIV-related stigma on a 5 point Likert type response scale (never, seldom, sometimes, often, always). Specific changes included substituting items measuring drug use-related stigma for 2 items assessing parenting stigma and changing ''co-workers'' to ''other prisoners'' in one item. We computed a modified 4-factor solution with stigma subscales measuring stereotypes, addiction stigma, disclosure concerns, and social relationships. We transformed scores linearly on a 0-100 scale, with higher scores indicating higher perceived stigma. Overall reliability was high (a = 0.90).
Other measures potentially associated with ART utilization were selected using our conceptual model and included socio-demographic characteristics, incarceration factors, and established measures of pre-incarceration drug use and drug treatment [39] . HIV clinical care factors included self-reported ART utilization before incarceration and most recent CD4 cell count obtained from medical records.
Analytical Plan
Quantitative Analysis of Variables Associated with ART Utilization
Statistical analyses were carried out using SPSS (Version 19.0) to examine bivariate (Chi square and Student t test) and multivariate correlates of ART utilization, the main dependent variable. We conducted bivariate analyses of dichotomized ART-AQ items (using agree or disagree as reference categories) to examine associations between individual ART-AQ items and ART utilization presented in Table 6 . We next examined bivariate and multivariate associations between ART attitudes (as a single continuous variable) and ART utilization. Given our limited sample size, parsimony of the final model was a concern. We included variables with a bivariate initial association of p \ 0.05 into preliminary logistic regression and then proceeded with manual stepwise elimination of 3 variables (ART utilization before arrest, diagnosis in prison, and HIV status disclosure) that were strongly collinear with other independent variables, while maintaining those of known conceptual importance to ART utilization. To compare candidate models we used Akaike Information Criterion (AIC) which penalizes model complexity [40] . Low (B1.5) VIF values indicated low likelihood of collinearity among dependent variables in the final model.
Qualitative Analysis of In-Depth Interviews
To enhance interpretive validity, interviewers underwent a structured debriefing immediately following each interview [41] . Voice-recorded interviews were transcribed in Bahasa Indonesia and translated into English by experienced bilingual researchers. Transcripts were entered into NVivo Qualitative Research Software [42] for analysis and coded by three researchers (GJC/APM/MI) using a grounded theory approach [43] [44] [45] . We reviewed transcripts preliminarily in Bahasa Indonesia to classify and code statements describing ART attitudes. Individual survey items were developed by paraphrasing direct participant quotations. We reviewed subsequent transcripts in a constant comparative process [43] to identify patterns in the data and continuously refine analytic categories. A codebook was used to ensure coding consistency. We examined code frequency and relationships and compared these data with ART-AQ responses. Five categories of ART attitudes were chosen for final qualitative analysis based on estimated frequency of occurrence [46] . Exemplars were selected that illustrated the full range of participant attitudes influencing ART utilization.
Integration of Qualitative and Quantitative Findings
Further integration of the questionnaire and interview findings occurred during data analysis and interpretation (Fig. 2) . We compared interviews and surveys in an iterative process to clarify areas of congruence and divergence in findings. In-depth interview data was subsequently used to strengthen insights into the mechanisms underlying statistical associations between ART attitudes and utilization.
Results
Participant Characteristics and Bivariate Associations with ART Utilization
Participant characteristics and bivariate associations with ART utilization are shown in Tables 2 and 3 . Half of study participants (50.0 %) were currently utilizing ART. Of these, 45 (88.2 %) were initiating ART for the first time while 6 (11.7 %) were continuing ART that was started before incarceration. Most study participants had not finished high school (54.9 %), were living with family (71.6 %), and employed (66.3 %) before incarceration. About half (53.9 %) were incarcerated in a narcotics prison. Most participants used heroin (68.6 %), and injected drugs (64.7 %) immediately before incarceration. Yet few (20.5 %) had ever participated in drug treatment and fewer (16.7 %) were taking methadone maintenance therapy (MMT) while incarcerated.
Most participants (68.6 %) were diagnosed with HIV during the current incarceration. Few of those diagnosed before incarceration reported utilizing HIV care (37.5 %) or ART (18.7 %) before incarceration. Figure 3 shows ART utilization by CD4 lymphocyte count. Nearly half of participants (48 %) had CD4 \350 cells/mL, of whom a third (31.4 %) were not utilizing ART. Some participants (17.6 %) had not yet undergone CD4 testing. The mean overall stigma score (40.5 ± 19.8) indicated that on average participants endorsed items describing perceptions or experiences of HIV stigma slightly less often than sometimes (mean score of 50). About half of participants (54.9 %) had disclosed their HIV status to someone outside of prison.
Participants utilizing ART while incarcerated were older (Mean = 32.6 vs. 30.1 years, p = 0.025) and less likely to be married (21.6 vs. 41.2 %, p = 0.03). Participants from the narcotics prison were more likely to be utilizing ART (64.7 vs. 43.1 %, p = 0.02) as were those incarcerated longer than 2 years (74.5 vs. 49.0 %, p = 0.008). Participants were more likely to be utilizing ART in prison if they were diagnosed (41.2 vs. 21.6 %, p = 0.03) or utilizing ART (5.9 vs. 0 %, p = 0.018) before incarceration.
Participants utilizing ART were more likely to have undergone CD4 testing while incarcerated (92.2 vs. 64.7 %, p = 0.001), and to have confirmed CD4 \350 cells/mL (68.6 vs. 27.4 %, p \ 0.001) ( Table 3) . Participants utilizing ART had a higher mean stigma score compared to those not utilizing ART (Mean = 45.1 v. 35.9, p = 0.019), but were more likely to have disclosed their HIV status to someone outside of prison (72.3 vs. 46.8 %, p = 0.012). Multiple correlations are presented in Table 4 .
Multivariate Associations with Antiretroviral Therapy Utilization Table 5 shows unadjusted and adjusted associations with ART utilization during incarceration. ART utilization during incarceration was significantly associated with higher HIV stigma (AOR = 1.03, 95 % CI 1.00-1.07, 
Attitudes Toward Antiretroviral Therapy
Integration of survey and in-depth interview data revealed key differences in ART attitudes among those utilizing and not utilizing ART. Table 6 shows bivariate associations between ART attitudes and ART utilization. Participants not utilizing ART indicated lower (more negative) ART attitudes across nearly every attitudinal domain assessed by the questionnaire and had lower composite ART attitude scores compared to participants utilizing ART (Mean = 47.4 vs. 58.7, p \ 0.001). ART attitudes were lowest among participants not utilizing ART who had not yet undergone CD4 testing, and highest (most favorable) among those utilizing ART with documented CD4\350. Similarly, the meanings that participants attributed to ART were deeply influenced by their beliefs concerning their own health status and observations of other prisoners utilizing ART. Participants not utilizing ART often perceived ART as ineffective or unnecessary in patients who ''feel healthy'' and worried that ART could cause adverse effects or dependency.
Efficacy of Antiretroviral Therapy
Most participants utilizing (82.4 %) and not utilizing ART (72.5 %) agreed that the purpose of ART was to control HIV replication rather than to cure HIV infection (p = 0.236). As one participant said, ''The function of the medicine is to make the germs inside of you sleep.'' (36 year-old, CD4 \200, not utilizing ART) Participants utilizing ART were more likely than those not utilizing ART to agree that ART could help PLH maintain their health (100 vs. 84.3 % vs., p = 0.003). Among those not utilizing ART, the knowledge that ART did not ''cure'' HIV infection was sometimes interpreted to mean that ART was ineffective or unnecessary:
''If there was a medicine to treat HIV, I would take it. But now there is none. From the news I heard that HIV medicine has not been discovered.'' (30 year-old, CD4 350-500, not utilizing ART)
Participants not utilizing ART were more likely to agree that prayer to God for intervention was more effective than ART for controlling the virus (33.3 vs. 56.9 % p = 0.017). As one participant opined:
''I believe that everything illness, health, age -only Allah knows. You don't need medicine. If God says 'You have a long life,' you will.'' (24 year-old, CD4 200-350, not utilizing ART)
Meanwhile, participants utilizing ART were more confident that ART efficacy could be objectively monitored (41.2 vs. 19.6 %, p = 0.018), but sometimes interpreted switching of ART regimens and information about ''drug resistance'' to mean that ART might only be effective for PLH who were naturally ''compatible''.
Timing of Antiretroviral Therapy
Participants not utilizing ART were more likely to think that PLH should defer ART until they feel sick (94.1 vs. 64.7 %, p \ 0.001), and that PLH who feel healthy do not need to start ART (74.5 vs. 33.3 %, p \ 0.001). As one participant who had previously taken ART said, ''Because I was getting better I asked the doctor to stop ARV. I was healthy again, no longer weak, and able to do my usual activities. If it gets severe and I can no longer walk on my own, then my friends will carry me to the clinic. When I get to that point, I will start ARV again.'' (28 year-old, CD4 350-500, not utilizing ART) Those who had not yet undergone CD4 testing expressed the most ambivalence about when to start ART, but said they wanted to begin ART before their health deteriorated.
Side Effects and Safety of Antiretroviral Therapy
Interview and survey responses indicated substantial concerns within both groups of participants about ART safety and adverse effects, especially ''itching'', ''burning'', or ''darkening'' of the skin. Those not utilizing ART were more likely to worry that ART could cause burning of the skin (5.9 vs. 25.5 %, p = 0.006) and more likely to interpret undesirable side effects as signs of ART ''incompatibility.'' As one informant explained, ''I told the doctor I don't want to take ARV because I think if it's not compatible the skin will get blackened and burned.'' (29 yearold, CD4 350-500, not utilizing ART) ''I don't want to become dependent on that medicine. Not afraid exactly. But for sure I will become dependent if I take it. It causes dependency.'' (31 year-old, CD4 350-500, not utilizing ART) Participants utilizing ART expressed stronger intentions to continue ART despite side effects and disagreed more often that reducing or stopping ART was an appropriate strategy for managing medication side effects (54.9 vs. 21.6 %, p \ 0.001).
Mixing of Antiretroviral Therapy and Medications
Participants classified ART, methadone, and TB treatments as ''strong medicine'' and worried that ''mixing'' them could be harmful. Participants utilizing ART were more likely to agree that co-administration of ART and methadone should be avoided (43.1 vs. 21.6 %, p = 0.02). Those not utilizing ART, however, were more likely to feel that ART could precipitate withdrawal from heroin or methadone (56.9 vs. 78.4 %, p = 0.02), and a few believed that ''mixing'' ART and methadone could be lethal.
''I'm afraid that my body will not be strong enough because I know that methadone is strong medicine, and ARV is even stronger. I saw that my friends who took both medicines died.'' (34 year-old, CD4 \ 200, not utilizing ART) Although we did not see an association between ART utilization and beliefs about mixing of ART and heroin (54.9 vs. 47.1 %, p = 0.42), several participants indicated during in-depth interviews that ongoing drug use in prison could discourage ART initiation.
Privacy for Antiretroviral Therapy Administration
Participants not utilizing ART more often agreed that privacy concerns in prison could limit ART utilization (31.4 ART antiretroviral therapy; * correlation significant at 0.05 level (2-tailed); ** correlation significant at 0.01 level (2-tailed) vs. 13.7 %, p = 0.03). Participants taking ART said that administration of ART could be stigmatizing.
''Sometimes when I take my medicine in front of the boys I feel awkward. I take the medicine and I just drink it immediately without anybody noticing. I don't want to show them. I don't want other people to know. I don't want them to have this view about me. I tell them, it's just vitamins.'' (27 year-old, utilizing ART)
Other participants, however, said that disclosing their HIV status to other incarcerated PLH fostered social support that helped them to accept and adhere to ART. None identified privacy concerns as a reason for refusing ART or missing doses.
Intentions to Remain in Care After Release
Participants currently utilizing ART were less likely to believe that they would be ''too busy'' to take ART after release (68.6 vs. 41.2 %, p = 0.005) and less likely to endorse that PLH not taking ART do not need to see a doctor for HIV care (82.4 vs. 54.9 %, p = 0.003).
''I don't even think about seeing the doctor outside of prison. It's not that I'm afraid it will be expensive. Outside prison, I will be busy working.'' (36 yearold, CD4 \ 200, not utilizing ART)
Participants utilizing ART also anticipated fewer challenges accessing ART after release and were less likely to worry about being able to pay for ART (52.9 vs. 29.4 %, 
Discussion
This mixed method study, the first to examine ART utilization among Indonesian prisoners, provides new insights into the influential role of ART attitudes on ART utilization among prisoners. In this sample of incarcerated and mostly newly diagnosed PLH, ART utilization was high but fell below optimal coverage. ART utilization among participants with confirmed CD4 \350 cells/mL was 68.6 %, nearly four-fold higher than the national average (17.6 %) [4] . Nonetheless, many patients with low CD4 counts were still not utilizing ART. Using a locally developed scale, we documented a strong relationship between individual ART attitudes and ART utilization that persisted after controlling for other individual and institutional factors. Our findings show that while predisposing factors and enabling resources, which include prison health services, may be important initial determinants of ART utilization, these factors are overpowered by instilled negative attitudes about ART. Negative ART attitudes appear to undermine individual and institutional factors that would ordinarily promote ART, and extensively restrict use of ART during incarceration even among those with severely compromised immunity. The observed association between ART attitudes and ART utilization may operate through individual acceptance of ART, or a patient's decision to act in accordance with a health care provider's recommendation to initiate ART. Other studies have suggested that individual ART acceptance is an important determinant of initial ART prescription and utilization [15] . Many structural barriers to ART utilization are removed in the prison setting, yet others, which are unique to prisons, including violence and hopelessness, can discourage ART utilization [13, 47, 48] . Although our cross-sectional study design did not permit us to determine whether ART attitudes predict ART utilization, in-depth interview data strongly suggests that concerns about ART safety and adverse effects may weaken ART acceptance and restrict utilization among some clinically eligible prisoners. Among those not utilizing ART, we found more favorable ART attitudes in those with more advanced HIV compared to those who had not yet undergone CD4 testing. This finding suggests that counseling and provider engagement, which are typically prioritized for those with advanced HIV, could reduce negative ART attitudes and improve acceptance. Alternatively, peers who had successfully accessed and utilized ART could be deployed to improve care engagement [49, 50] .
In this study, concerns about ART safety and efficacy which can limit ART acceptance and utilization [51, 52] were amplified through direct contact with other prisoners who are experiencing adverse effects including symptoms of immune reconstitution inflammatory syndrome (IRIS). Delayed ART initiation and short-term adverse effects related to nevirapine-based regimens, which have been linked to more adverse medication events than efavirenzbased regimens [53] , contribute to negative ART attitudes. Earlier initiation of ART, improved symptom management, and prescription of better tolerated agents may help reduce ART adverse effects and consequently contribute to improving ART acceptability [54] . Routine laboratory monitoring (e.g. CD4 testing) would result in more timely ART initiation among those ready to start ART, lead to more appropriate medication selection, and provide crucial feedback about ART efficacy. Concerns that ART could precipitate withdrawal or be harmful if ''mixed'' with methadone, which although available in some Indonesian prisons may be highly stigmatized [55] , could lead patients to skip doses or stop treatment [56] . Increased coordination between HIV care and addiction treatment is needed to address interactive toxicity beliefs and proactively adjust methadone dose when starting ART to prevent symptoms of withdrawal [57] .
Findings suggest the need for intervention strategies that counteract negative attitudes toward ART among incarcerated PLH. The perception that ART utilization signifies end-stage AIDS [58] , which some prisoners use to rationalize ART deferral, needs to be discredited. At present, many incarcerated PLH are alarmed by ART messages leading to avoidance behaviors and discouraging ART utilization. Social marketing strategies that appeal to individual goals and focus on the personal rewards of treatment have been found to have a more lasting impact on behaviors than messages that frighten or emphasize avoiding negative health consequences [59] . Compelling new findings from the START trial underscore that there are important clinical benefits to starting ART at any CD4 count, even at greater than 500 cells/mL, leading to removal of restrictions about CD4 eligibility criteria for initiating ART [60] . Peer-driven interventions that improve HIV treatment literacy and confer resistance to negative attitudes may be especially useful in prison settings where HIV, drug use, and negative attitudes are concentrated, and also effective for reducing HIV transmission risk behaviors after prison release [49, 50, 61] .
Importantly, our findings show higher perceived HIV stigma among those utilizing ART who had been diagnosed prior to incarceration. Possibly this association may reflect the greater exposure to negative public attitudes and enacted stigma in the period in which they lived in the community [62] . Participants, however, also voiced fears that taking ART in prison could subject them to harassment and discrimination-a finding that echoes other qualitative research showing that prisoners may hide their HIV status or refuse ART to prevent involuntary disclosure and avoid HIV-related stigma in prisons [23, 47] . This result suggests the need for greater privacy for medical care and dispensing medications in these prisons.
Finally, though a number of important findings emerged within this study that provide important future directions for health care delivery in prisoners and implications for future research, there are some notable limitations. First, while the sample is relatively small for an epidemiological study, it is actually large for most mixed method studies. Second, the cross-sectional nature of the study cannot imply causality, but only inferences. Last, although our sample of HIV-infected prisoners was randomly selected, prisoners who did not inject drugs were a minority of the study participants, resulting in some restricted generalizability for all HIV-infected prisoners. This concern, however, is minor given the concentration of HIV among key populations in Indonesia. Notwithstanding these limitations, this is the largest mixed method study examining attitudes toward ART in HIV-infected prisoners in Asia and provides important insights for future interventions in order to improve health outcomes along the HIV treatment cascade.
Conclusion
Negative ART attitudes represent an important potential barrier to progression along the HIV treatment cascade in Indonesian prisons where many PLH are diagnosed and given their first opportunity to start ART. Concerns about ART safety and efficacy, and the belief that ART is not necessary for PLH to feel healthy, may limit ART acceptance and utilization by incarcerated PLH-even those with severely compromised immunity. Social marketing of ART is necessary to counteract negative attitudes, encourage ART initiation at higher CD4 counts, and improve health outcomes. Although individual factors were the main focus of this study, future research should consider provider and institutional factors that influence ART utilization.
